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(57) [Abstract] 

{Problems to be Solved by the Invention ] 

It is superior in necessary basic performance as transparency , 
weather resistance » adhesiveness , and penetration resistance 
or other laminated glass atsame time, laminated glass \Wxose it 
is few to cause whitening phenomenon in the peripheiy of 
laminatted glass , it is obtsuned it designates that laminaaed 
glass whichuses interl^er for laminated glass and its 
interlaycr fflm which are suited is offered as problem even 
with when it is lefl: under atmosphere where humidity is high. 

[Means to Solve the Problems ] 

It consists of plasticized polyvinyl acetal resin tar resin fdm 
and polyester resin fiUn , with interlayer for lammated glass 
where otitemiost layer is plasticized polyvinyl acetal resin lar 
resin film , in laminated glass which uses said interlayer film , 
90 degrees peel adhesion strength of glass and plasticized 
polyvmyl acetaJ resin tar resin film interlayer for laminated 
glass and laminated glass . which designate that fhey are 40- 
80 N/cm in 20 deg C as fieature 
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Claims 

«rBS8S4:0) 90 atf--^uS®*?b^20 deg C 1::: 
fcL^T 40~80N/cm T^fe^'t^gtSfiKt^S^*? 

e 60-70 -/W»1S-1* 
**5Xi&.50 deg C.«J^?SS9S%OSaftT 

Specification 

[0001] 
[0002] 



[Claim (3 )] 
[Claim 1 1 

It consists of plasticized polyvinyl acetal resin tar resin film 
and polyester resin film , with interlayer for laminated glass 
where outermost layer is plasticized polyvinyl aoetal resin tar 
resin film , in laminated glass which uses said interlayer film , 
90 degrees peel adhesion strength of glass and plasticized 
polyvinyl acetal icsin tar resin film interlayer for laminated 
glass . wliich designated that they are 40 ^ 80 N/cm in 20 deg 
Gas feature 

[Claim 2] 

interlayer for laminated glass - which is stated in Claim 1 
which designates that it is a plasticized polyvinyl acctal resm 
tar resin film where plasticized polyvinyl acetal resin tar resin 
film , 40 ppm or less contams magnesium » at same time, 100 
ppm or less contains potassium as feature 

[Claim 3] 

polyvinyl acetal-based resin which is used for plasticized 
polyvinyl acetal resin tar resin film » interlayer for laminated 
glass . which is stated in Claim 1 or 2 which designates that it 
is a polyviJiyl butyral resin of degree of butyral formation 
60-70molo % as feature 

[Claim4] 

With interlayer for laminated glass which is stated in Claim 1 
-3any one claim, said interlayer film lying betweenat least 
between glass of pair , mtegration doings laminated glass 
which becomes, under atmosphere of SO deg C, relative 
humidity 95% 4 weelcs case vrhere itleavas» interlayer for 
laminated glass . which designates that whitening distance 
from laminated glass periphery is 4 nun or less as feature 

[Claims] 

At least between glass of pair , interlayer for laminated glass 
which is stated in Claun 1 ~4aiiy one claim lying between, 
integration doing, laminated glass . which designaitesthat it 
becomes as feature 



pescription of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards lammated glass which uses interlayer 
for laminated glass , and its interlayer fihn . 

[0002] 
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[0003] 

are.. ;::o!>»'attcDttflB^::^L^x(*. ja»8P^ 

9JA«saj-r« @iii^^«?-9--f K*r^xa)^ft& 

[00041 

41340 ^^Sl^li, WJlf-^UT-btS^— Jl'mfig 
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[Prior Alt] 

From until recently, laminated glass is used viddely as 
automotiva » constniotion or other window glass . 

As for this laminated glass , at least between glass of pair , 
film nwnufacture doing plastioized polyvinyl acetal resin tar 
rasin like polyvinyl bufrral resin which is plastioized by 
piasticizer the interlayer for laminated glass which becomes 
lying between, integration doing, those which ai^pioduced are 
representative . 

As for laminated glass a this way, transparency , weather 
resistance and adhesiveness axe good^fiuthermore are superior 
in penetration resistance . 

Namely, when it can add to this impact , as for glass althougih 
breakage it does, as for interlayer film which liw between 
between the glass breakage does not do easily, as for also, 
glass because adhering it continues to do in interlayer film in 
after breakage , fragment as for scatter doing to be little, 
therefore, human body which is inside of for example 
automobile and construction has function whichprevcnts feet 
that damage is received with fragment of the glass . 

10003] 

But, when it is left under atmosjAere where aibove-mentioined 
laminated glass humidity is high, with periphciy of laminated 
glass , because contacts with envntmment air usually 
interlayer film directly, problem on moisture resistance 
thatoccurs interlayer film of periphery v^tenmg phenomenon 
is likely to happen dependlngupon absorbed moisture . 

Namely, automobile or other side glass which periphery end 
exposes concerning performance of the this moisture 
resistance , furthermore, regarding windshield , high quality 
level has beenrequired attendant upon open edge conversion 
etc 

[0004] 

Because it corresponds to above-mentioned problem , with for 
example Japan Unexamined Patent Publication Hei 
7-41340di5closure ,'»interl^ for laminated glass which 
consists qf resin composidon whidi contcdns polyvinyl 
acetal-based resin and the plasticizer , metal caxboxylate and 
straight chain aliphatic acid " is disclosed. 

But, with lamhiated glass which uses abov&^nenticncd 
interlayer for laminated glass , as for the whitening of 
periphery after humidity resistance test ahhough it is 
decreased, it is nota fully as still . 

In addition, when addition quantity of metal salt is decreased, 
whitening phenomenon isimproved, but penetration resistance 
decreases. 
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[0005] 



[0006] 

iss*<^*t-^fcto^^s] 

jgfep— ;Hg5g:^j3&t20 deg C l::teL^T: 40~80N/ 
[0007] 

ppm WT-e. K-O. *U»>A* lOOppm tlT** 
[00O8] 



Especially, because fact that quality level of penetration 
resistamcc is maintainedregarding automobile or otber ^ 
windshield , is necessaiy essential , that addition quanctity of 
the metal salt is decreased, it assumed that it is difficult 

In addition, regarding automobile or other side glass , 
penetratioFi resistance of considerable level has been required 
with crime prevention or other objective . 

As forthis inventor , while maintaining level of paietration 
resistance , performance of laminated glass stabilizing in long 
period by decreasing addition quantity of the metal salt , as it 
is superior, when producing laminated glass , in, interlayer 
fihn and adhesion strength which is stabilized between glass 
are acquired. At same time because it is possible to hold down 
foaming ratio , it issomething which discovers method where 
it can improve yield. 

[0005] 

IPioblems to be Sotved by the Invention ] 

this invention is superior in necessary basic performance as 
above-mentioned conventional Means to Solve the Problems , 
transparency , weather resistance , adhesiveness and 
penetration resistance or other laminated glass , at same time, 
laminated glass whose it is few evenwith when it is left under 
atmosphere where humidity is high to cause whitenmg 
phenomenon in peripheiy of laminated glass is obtained 
designates that the laminated glass whidi uses interl^er &r 
laminated glass and its interlayer fihn which are suited is 
ofGsiedas problem . 

[0006] 

[Means to Solve the Problems ] 

interlayer for laminated glass consists of plasticized polyvinyl 
acetal resm tar resin film and polyester resin film with 
invention (Below, mvention 1 you call )which is stated m 
Claim 1 , wiflj interlayer for lammated glass where outermost 
layer is the plasticized polyvinyl acetal resin tar resin film , 90 
degrees pcol adhesion strength of glass and plasticized 
polyvinyl acetal resin tar resin film designates that they are 
40- 80 N/cm in 20 deg C as feature in lammated glass which 
uses said interlayer film . 

[0007] 

With invention (Below, invention 2 you call ) which is stated 
in Claim 2 as for interlayer for laminated glass ,with 
above-mentioned invention 1 in interlayer for laminated 
glass , plasticized polyvinyl acetal resin tar resin fihn , 
magnesium with 40 ppm or less , at same time, it designates 
that it is a plasticized polyvinyl acetal resin tar lesin fihn 
which 100 ppm oi less contains potassium as feature 

[OOOS] 
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m^m 3 i^sBife©«&M(BiTs mm 3 ti^o)\z 
ik& 60-70 iE;u%07Kyfcf:i;u3^^^-';Ma0 

[0009] 

l^8P*^6(7)e^fciE^^l*^ 4mm aT-eft^zt 

[OOlOl 

m^m 5 i:iia©<»ieiB(JjiT. 5 H^^yz 

[OOUl 

0 deg Cfcfcl^T 40-80^^1 TJ&Sntd^iESS 
IB 90 ^t:— ^l^S^KO^^-efe^ 2(M0N/cttt 



[0012] 

"f-^M^^ff^ 60--70 *;U%tD7KUtf:^;U3^^ 
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With mventioa (Belcnv, iavetition 3 you call ) which is stated 
in Claim 3 as for interlayer for laminsted glass ,with 
above-mentioned invention 1 or 2 polyvinyl acetal-based 
resin which is used in interlayer for laminated glass , 
designates that it is a polyvinyl butyral resin of degree of 
butyral foimation 60~70niole % as feature. 

[0009] 

interlayer for laminated glass > with above-mentioned 
invention 1-3 any interlayer for laminated glass jlyi^g 
between at least between glass of pair , integration doing, 
laminated glass which becomes, under atmosphere of 50 deg 
Q relative htimidity 95% 4 weeks case where it leaves, 
designates that whitening distance from laminated glass 
periphery i&4 mm or less as feature with invention (Below, 
mvention 4 you call ) which is stated in Claim 4 . 



laminated glass , between glass of pair , interlayer for 
lammated glass lying between atieast with above-mentioned 
invention 1^4 any , integration doing^designates that it 
becomjes as feaitiiFB with invention (Below^ mvention 5 you 
call ) which isstated in Claim 5 ■ 



Regarding interlayer for laminated glass (Below, simply 
inlerlayer film you call ) with invention 1, 90 degrees peel 
adhesion strength of glass and the plasticLzed polyvinyl acetal 
resin tar resin film , it is necessary in laminated glass which 
uses this interlayer £ihn , to be 40 -80 N/cm in 20 deg C. 

As for this^ because Interlayer film of invention 1, it consists 
of the polyesta" resin film where tensile strength is large in 
comparison with pl^ticized polyvinyl acetal resin tar resin 
film and the plasticizsed polyvinyl aoetal resin tar resin film , 
When in thing, it deviates fiiom this range by feet that ithas 
become possible to increase range of 20 - 40 N/cm which are 
a level of above-mentioned 90 degrees peel adhesion strength 
when conventional interlayer film which consists ofonly 
plasticizsed polyvinyl acetal resin tar resin film dxie to fact that 
penetradon re^stance ini^roves, is used, the penetration 
resistance of laminated glass which is acquired decreases. 

[0012] 

With invention 1 as polyvinyl acetal-based resin which is 
used for plasticized polyvinyl acetal resin tar resin film in the 
interlayer fihn , generally be able to use polyvinyl 
acetal-based resin which Is used as main component of 
interlayer for laminated glass , more concretely, degree of 
butyral fonnadon polyvinyl butyral resin (Below, P VB you 



[0012] 



[0010] 



Below, this invention is explained in detail, 
[0011] 
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c:cD:?^7-;ufl:Si±,1PJS.«.Jis k 6728 

[00133 

Sfe. ±S?VB fl>5pj$£^jg(i^ 1000-2000 ■(? 

spjsm^s*^ 1000 *$s-(?ttj#t>+i«"&*5-fr 
j^m^ffi*^ 2000 *S5^sfc. *raK[©siSi^ 

-0^ftS^El4,^AI*.JIS K 6728r7«U 
[0014] 

;i,/v^-y-yx— h(3GO). hUX^UV^^U^i— ;U 
s; 2-x^;u:?'?L~h(3GH). i?^+->;UTv^ 

X-h(4G7)^T"h^x^U>if'j3— 2-x^ 
[00151 

juflSBB 100 MftSriij^UT 20-^0 Sfiffl-ca^) 

[0016] 

1 l-ck5*RgiII-fil^'Cffll.^&+i-57K'JX 

PET mimi^±BW^^^^?^Lx 



call ) of 60 - 70 mole % is used for ideal. 

Whco degree of butyral fonnation under 60 mole % , are 
times when compatibiliiy of plasticizer which it mentions 
later de^easeSy degree of butyral formation exceeds 70 
mole % » thereare trnies when production process of PVB 
requires lengthy . 

Conforming to for example JIS K6728iS;iquot;Testing 
Methods for Polyvinyl Butyral" jpl 1 teat method *, it 
can measure this degree of bulyr^ fbrmatioii , 

[0013] 

In addition, as for average dee'^e of polymerization of 
above-mentioned PVB, 1000 -2000 those which are are 
desirable. 

When average degree of polymerization under 1000> are times 
when penetration resistance etc of laminated glass which is 
acquired decreases^ anrers^e d^ree of polymerization exceeds 
2000, there are tirneswhei) production of interlayer fihn 
becomes difficult. 

Confonning to JStt example JIS K6728"Testing 
Method$ £br Polyvinyl Butyialdbquot; jpl 1 test method it 
can measure this acverage degree of polymerizaiion . 

[0014] 

With invention 1 those which especially are not limited as 
plasticizer which is used for plasticized polyvinyl acetal resin 
tar resin fUm in interlayer £lm , are used for interlayer film 
generally, for example triethylene glycol di 2* ethyl hexanoate 
group (3 GO ), triethylene glycol di 2- ethyl butanoalo (3 
GH ), di hexyl adipate (DMA ), tetraethylene glycol dl 
heptanoate (4 G7 ), you can list tetraetl^lene gb^col di 2- 
ethyl hexanoate group (4 CO )» etc can use for ideal these one, 
two or more kinds. 



[0015] 

As for addition quantily of plasticizer which is used for 
above-mentioned plasticized polyvinyl acetal resin tar resin 
fihn , it is desirable to be 20 - 60 parts by weight vis-arvis 
polyvinyl acetal-based resin lOOparts by wei^t , 

[0016] 

With invention 1 polyester resin film which is used m 
interlayer film is not limited,especially can use for ideal for 
example polyethyl^e terephtbalate lay» rate (PET ) resin 
film. 

In eiddition, vapor deposition doing metal fine particle In this 
FET resin film , it is possiblealso to be able to give or other 
fiinctionality which grants insulating abilily . 
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[0017] 

g)* 40ppm JtflT^^L. JLO. i3^J^A(Ky& 10 

Mg (Dt^^i^ 40ppm $®^fcy . K <D^^q 4 
A< lOOppm teS.-5t.SSlESSfflffiTT?<Dft 

[001 S] 

iJfe * 40ppm JSIT^^L. fio^ K S lOOppm 



[00191 
t0020l 

mfltLX<&%(^{mfm^ !|$8SBE 49-27406 



w<DS14v'J3^=i'-<^^«>**JSttv 0.005-0.5 

mfiffliA^»*L<. 0.02-0.2 sa«PA<j;y»*L 



2001^-19 

[0017] 

In addition, with invention 1 , magnesium (Mg ) 40 ppm or 
less is contained in plasticized polyvinyl acetal resin tar resin 
film in interlayer film , at same time, it is desirable 100 ppm 
or less tocontain potassium (K ). 

When content of Mg exceeds 40 ppm , content of K exceeds 
100 ppm , there are times ^wtien whitening distance from 
l aminat ed glass paipheiy under high humldi^ atmosphere 
becomes large. 

[0018] 

adhesion strength regulation agent which is contained in 
plasticized polyvinyl acetal resin tar resin film in interlay er 
fihn , in plasticized polyvinyl acetal resin tar resin film ,40 
ppm or less contains Mg with invention 1, at same time, as 
100 ppm or less contained K, it is desirable to be added. 

Namely, because polyester resin film is used with invention I 
regaiding the interlayer film , while malnt^lng level of 
penetration resistance » ahove-mentlonedway it can hold down 
addition quantity of above-mentioned adhesion strength 
regulation agent . 

[00191 

In addition, especially it is not limited as above-mentioned 
adhesion strength regulattion agent , can list for example 
organic add magnesium salt , organic acid potassium salt or 
other organic add metal salt etc, magnesium acetate , 
magnesium propionate **, 2 -ethyl bufanoic add magnesium , 
cetyl 2-ethylhcxanoate magnesium or other carboxylic add 
magnesium salt are desirable,carbon number cariioxylio acid 
magnesium salt 1 - 2& is more desirable. 

In addition, it can use for ideal these one, two or more kinds . 
[0020] 

Is possible also fiictthat (fbi ocan^le Japan Patent 
Application Sho 49-27406 number) modified silicon oil of 
public knowledge is jointlyused forthermore, as other 
adhesion strength regulation agent to this adhesion strength 
regulation agent . 

As this said modified silicon oil , you can hst for example 
ether modified silicon oil , epoxy-modified silicon oil oil , 
ester-modified sQicon oil , amine modified silicon oil etc, 
these generally in the poly siloxane , compound to be modified 
reactmg, are viscous * Hquld which is acquired. 

As for addition quantity of this modified silicon oil , 0.005 - 
0.5 parts by weight are desirable, 0.02 -0.2 parts by weight are 
more desirable. 



[0018] 
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[0021] 

o>^mmimo i @tiL<(*2 aj5JL±j5<^$ 

[0022] 

. 50 deg Cs fflaiSife 95%<D 
SIScaiA>iCOe<bffi»t*< 4mm UlTX'fcSwt 

[0023] 

20 deg C IziSl'^X 40~80N/cm tti>C. 

[0024] 
[0025] 

If ^*Lfe© I @tL<l*2aJSl±3!)^4fiai= 

2-0-4.0mmA^ff*U^a 
[0026] 

[0027] 
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[0021] 

In addition, stabiliser , antioxidant , weather resistance in 
order to prevent deterioration of the according to need , 
interlayer film inside range ivhich does not achieve thi^ 
invention problem the inhibition and one» two or more kinds 
of ultraviolet absorber or other various additives for light 
resistance improvement to plastidzed polyvinyl acetal resin 
tar resin film ,may be contained with invention 1 in interlayer 
film* 

[00221 

Next, as for mt^layer film , with above-mentioned invention 
1 - 3 any interlaycr for laminated glass , lying batween at least 
between glass of pair , the integration doing, laminated glass 
which becomes, under atmosphere of 50 deg C, relative 
humidify 95% 4 weeks case where it loaves, it is necessary 
with invention 4 for whitening distance from laminated glass 
periphery to be 4 mm or less . 

[0023] 

Namely, it is possible, can designate above-mentioned 
whitening distance as 4 mm or less to decrease addition 
quantity of metal salt by makmg 40-80 N/cm in interiayer 
film of invention 1, 90 degrees peel adhesion strength in 20 
deg C, as adhesion strength regulation agent . 

[0024] 

In addition, as for laminated glass , between glass of pair , the 
Interiayer for laminated glass lying between at least with 
invention 1 - 4 any , integration doing, it is necessary with 
invention 5 to become, 

[0025] 

As types of above-mentioned glass , especially it is 
notllmited, can list for example float sheet glass , polished 
sheet glass , mold sheet glass or other various inorganic glass 
or organic glass , can use forideal these one, two or moie 
kinds . 

In addition, if thickness of glass is not limited and 
especiallyappropriately should have been selected with 
aippUcation ^ but ZD - 4.0 mm are desirable in practical . 

[0026] 

[Embodiment of the Invention ] 

In order iurthexmore to explain this invention in detail, 
Woildng Example islisted below, but this invention is not 
something where are limited in onlythese Working £xanq)le . 

(0027] 

(Working Example 1 ) 
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Jg 68.5 ^; e-;u7-i2T--hfiK» 1 

m^SL 1700 (D PVB ^miK COT PVBIOO Sfi 
hgai^U^^^Un— JUS? 2-x^;u^ 
:3p-9-yx-h 39 aSSU^gSflJLs ^^>I^H itK^ 
if^i^^J^ lOppm a.!/ 2-x^;ulSK'7^f:?^i/ 
OA 20ppm ^^JPLX, S^vl/^^n— JUT?+ 

0 deg C "C 30 ^mz^]y:^&BL. ^i^WM 0.3 
[0028] 

2.4mm 1^0)7 P-h*7XT?a^^. 'il^^A/^ 
^:^ifP^lZ\ixX 2.7kPa (DK^it'e 20 ^J-^JftS 
U::a.BttSLfc**0)ttffiT-90 deg 

X7-a:j--h^?L/-:?rt-caffi 140 deg C. 
1.3MPa<D|fe#T?20iJ^P^&3''UXU -^^^ 

[0029] 

90 Jge-;i/j$«^3)aif(2)'^^6*ufc 

[0030] 

IJvIg lBLlf¥LCO'^^S 

C<D^^««3*S«*-t?S#Lfca. ICP^AE 
ICP *5fe^^^^ff5£aCP-AES ft) 

Ltz. 
[0031] 

2.90J^f— JUte«* 



Production of (1) interlayer for laminated glass 

As polyvinyl acetal-based resin , making use of PVB of 
degree of butyral formation 68,5mole % , amount of vinyl 
ftcetflie component Imole % , degree of polymerization i700» 
vis-^vis the liiis PVBlOOparts by weight , it added trieftylene 
glycol di 2- ethyl hexanoate groijp 39parta by weight , 
furthermore, added magnesium acetate lOppm and 2 
-ethylbu^ic acid magnesium 20ppm ,after with mixing roller 
melt mixing making fully , 30 minute compression molding it 
did withl50 deg C making use of compression molding 
machine , acquired interlayer for laminated glass of average 
film thickness 0.38mm . 

[0028] 

Production of (2) laminated glass 

In order for moisture content to become 0.3 - 0.5%, adjusting 
interlayer film whichis acquired with (1), superposing this to 
order of interl^er film /PET (thickness 75;rau m )/interlayer 
film , from both sides putting between with float glass of 
transparent 2.4mm thickness .inserting this into rubber bag 
with degree of vacuum of 2.7 kPa 20 minute outgassing after 
doing, it moved to oven of 90 deg C with state 
whilc,outgassing it was done 30 minute kept 

laminated glass wliich prebonding is done» inside air type 
autoclave 20 min hot press was donewith condition of 
temperabu^ I40deg d pressure 1 .3MPa this way, laminated 
glass was acquired. 

[0029] 



performance of interlayer film which is acquired wrtb (1) 
(content and 90 degrees peel adhesion strength of Mg and K ) 
and performance (penetration resistance and moisture 
resistance ) of lammated glass which is acquired with (2) was 
appraised with the m^hod below. 

Result was as shown in T^ble 1 . 

[0030] 

l_Mg and content of K 

mterla^er fihn which is acquired with (L), thermal 
decomposition was done with the sulfuric add and nitric 
acid , Mg in interlayer film and content of K were measured 
due to ICP light emittmg elemental analysis method (ICP 
-AES method) this decomposition product fixed after 
forghdng,making use of ICP -AESdevice (Nippon Jarrell-Ash 
Ca.» Ltd. * supplied , 10 AP -575 ^rpe) with uhrapuie water . 

[0031] 

2.90 degrees peel adhesion strength 
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® 1 d^t^^l^^Btr. il@ lOram. S$ 100 

mm o^-)\^m^m^mmit^ink. 
c<DU^i^imi\'T>'>Qyumm'T3 2o±2 

deg a 3131^^ 500iniii/^^(D^ftT. E 2 I:: 
[0032] 

(2)'^ff&*tfc&3bl±*'7X^.50 deg C.^ti 
Lfc. 



[0033] 

(2)'e^b*tft: 300mm x 300mm CD'&^5ii'*"^X 
1^. Hi 2260dt20g. EgiKJ 82mm 0)13**^9 



±3E^S^«**^ 5ni tl±T*ao+Lffia»tL.^ 
[0034] 

X^^U'S^VJU^Ty+v^A 30ppffl *^ilPL 



interl&yer film which is acquired M^ith (1) (tbickness 
0.76mm ), ?BT (thickness 100;mu m } andlaminating in 
configuration which shows glass (2.5 mm float glass \ in 
Figure 1 , itacquired peel adhesion strcngtli measurement test 
piece ofwidtb 10mm » lengtfi 100mm . 

Making use of this test piece , with Tensilon tester 20 +/- 
under condition of 2 deg C, strain rate 500mm/min » tensile 
test was done with method which is shown in Figure 2 and 90 
degrees peel adhesion strength were measured. 

With this test, in order interlayer fihn and glass to become 
normally right angle »teaslle test was done. 

Wh^ above-mentioned 90 degrees peel adhesion streanigtfa are 
large, it is superior in the adhesiveness of interlay bt fihu and 
glass . when 90 degrees peel adhesion strength are small, it 
isinferior to adhesiveness of interlayer film and glass . 

[0032] 

3 jnoisture resistance 

4 weeks after leaving, removing laminated glass which is 
acquired with the(2), under atmosphere of 50 deg C, relative 
humidity 95%, it measured whitening distance of glass 
surrounding edge end immediately. 

When this whitening distance is smaU» it is superior in 
moistoie resistance » when whitening distance is large^ it is 
inferior to moisture resistance . 

If above-mentioned whitenmg distance was 2 mm or less , it 
made satis^ctoiy, itdesignated those which exceed that as 
defect. 

[0033] 

4.penetration resistance 

In laminated glass of 300 mm X 300mm which are acquired 
with (2), steel sphere of mass 2260+/- 20g, diameter 
approximately 82 mm Ming from perpendicular upward 
direction , it measured falling ball height where 50% of 
quantiQr of test sample can prevent thepenetration of steel 
sphere. 

When it is superior in extent penetration resistance where this 
falling ball hdght is high« the falling ball height is smali, it is 
inferior to penetration resistance . 

If above-mentioned falling ball height was S m or greater , it 
made satisfactory,designated those under that as defect . 

[0034] 

(Working Example 2 ) 

At time of producing interlayer film , as adhesion strength 
regulation agent , other than thingwherc 2 •^ethyibutyric acid 
magnesium 20ppm add 2 -ediylhexanoic acid magnesium 
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[0035] 

mum 3) 

[0036] 

(3gfi&^J 4) 

^^•*t:yW:^}'tfM. 50ppm =£^J!iaLfc"i:ei^ 
[0037] 

(ifcKea 1) 

[003S] 

BB{"7y*v'?A(^^to»^ 25ppm SU^ 2-X 
5^;L.||®'7^f4^^V':7A(J>aMia€25ppm tufc 

fz. 

[0039] 
(ltie«l3) 

*FBllIo:)St3g|::fca^T. iS*S]SSS«!l*rau> 
10040] 

(ami 4) 

21ppm atfftSfctJ'J'!? A 143 
ppm $%l]nLfcC^£inrt|gfiS«i] 1 i:|^«Si::L 



30ppm to substituting, interlayer Elm and laminated glass 
were acquired with as similar to Working Example 1 . 

[0035] 

(Woiking Example 3 ) 

At time of producing interlayer film , as adhesion strength 
regulation agent , 2 -ethylbutyric acid magnesium other 
thanthing which 20 ppm adds 20 ppm , 2-cthylhexanoic acid 
magnesium interlayer film and laminated glass wereacquired 
with as similar to Working Example 1. 

[0036] 

(Working Example 4 ) 

At time of producing interlayer film , as adhesion strength 
regulation agent , other than thingwhere 2 -ethylbutyric add 
magnesium 20ppm add hexanoic acid potassium SOppm to 
substituting, interlayer film aikd laminated glass were acquired 
with as similarto Working Example L 

[0037] 

(Comparative Example 1 ) 

At time of producing laminated glass , without using PET » 
otherthan thing which 2 jrepeats interlayer film , it acquired 
laminated glass tosimflar to Working Example 1, 

[003S] 

(Comparative Example 2 ) 

At time of producing interlayer film , as adhesion strength 
regulation agent , addition quantity of the magnesium acetate 
25 ppm and other than thmg where 2 -ethylbutyric acid 
magnesium designate the addition quantity as 25 ppm 
mterlayer film was acquired with as similar to Woridng 
Example I. 

Next, without usmg PET at time of producing laminated 
glass ,otfaer than thing which 2 repeats interlayer film , it 
acquired laminated glass to similar to Working Example 1. 

[0039] 

(Comparafive Example 3 ) 

At time of producing interlayer fihn » other than thing which 
doesnot use adhesion strengdi regulation agent bilerlayer film 
and laminated glass were acquired with assimilar to Working 
Example 1, 

[0040] 

(Comparative Example 4 ) 

At time of producing itxterlayer film , as adhesion strength 
regulation agent , other than thiogwhich adds magnesium 
acetate 21ppm and potassium acetate 143ppm interlayer film 
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[0042] 



[0043] 

fflSate^ ^HL, 90 Igt — 40N/C 



raStt. 90 Stf-JUfi^S:/335< 80N/cm SfexX 



[00421 

As been clear fiom Table 1, in tiiis invention interlay er for 
laminated glass of Working Example issuperior in adhesion 
strength of glass , m addition, in this invention the laminated 
gim of Woiidng Example is sitperior in penetration 
resistance , at same thne issuperior even in moisture 
resistance . 

[0043] 

Vis-a-vis itns, as for interlayer film of Comparative Example 
1 which docs not use the PET being inferior to penetration 
resistance , in addition, without using the PET , you improve 
penetration resistance , 90 degrees peel adhesion strengtti as 
for interlayer fibn of Comparative Example 2 under 40 N/em , 
adhesion strength not to be a proper , are hiferior to also the 
moisture resistance . 

Furthermore, interlayer film of Comparative Example 3 which 
does not use adhesion strength regulation agent isinferior, 90 
degrees peel adhesion strength exceeding 80 N/cm , adhesion 
strength not to be a proper ^penetration resistance . 
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siK)! CO ^iS^sj^TT . 

[32] 

90 i£tf-;HS5&*a)a4£iwj3it55l?5aSia) 

Drawings 

I] 




2001-6-19 

[0044] 

[Effects of the Invention ] 

As above expressed^ intorlayer for laminated glass of this 
invention is superior in adhesion strength of glass , laminated 
glass Tvhich uses that is sup^ior even in penetration 
resistance , atsame time is superior even zn moisture 
resistance . 

Therefore, as for interl^er for laminated glass and laminated 
glass of this invention ^ it is used forideal as automotive and 
one for construction or other wmdow glass etc. 

[0045] 

(Brief Explanation of the Drawing (s )] 
[Figure 1] 

At time of measurmg 90 degrees peel adhesion strength , 
configuration of test piece which isused is shown. 

[Figure 2] 

method of tensile test in measuring 90 degrees peel adhesion 
strength is shown. 

[Figure 1 ] 




[Pigiire2] 
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